The reagents were obtained from Sigma-Aldrich or Acros. Dichloromethane were distilled over P2O5. The Propargylamines were prepared by the reaction of terminal acetylene with formaldehyde and secondary amines in dioxane [1] . The secondary amines were prepared by the reduction of Schiff Bases with Sodium Borohydride [2] . Nuclear magnetic resonance spectroscopy was performed on a Brucker Avance 400. The 1 H NMR spectra were recorded at 400 MHz and 13 C NMR spectra at 100 MHz in CDCl3. The chemical shifts are reported in ppm relative to tetramethylsilane (TMS) as the internal standard. The numbering of atoms in the 13 С and 1 H NMR spectra of the compounds 1a-d, 2, 3a-e, 4d, 4e, 5 is shown in Figures 1. Elemental analysis was performed using a Carlo-Erba CHN 1106 elemental analyser. X-Ray diffraction analysis was performed on an XCaliburEos four-circle automated diffractometer (graphite monochromator, MoKα radiation, λ = 0.71073 Å, w-scan mode, 2θmax = 62°). The data were collected and treated using the CrysAlis Pro OxfordDiffractionLtd. program package, version 1.171.36.20. The structures were solved by the direct method and refined by the full-matrix least-squares method in the anisotropic approximation for non-hydrogen atoms. The hydrogen atoms were located on electron density maps and refined in the isotropic approximation. The refinement was done using SHELX97 program package [3] . Mass spectra were obtained on a Finnigan 4021 instrument. The yields were calculated from the isolated amount of allylamines obtained from starting alkynes. All quantumchemical calculations were performed using B3LYP/6-31G(d)/LanL2DZ basis set as implemented in Gaussian 09 software [4] .
. The numbering of atoms in the reported 13 С-and 1 H-NMR spectral data of the compounds 1a-d, 2, 3a-e, 4d, 4e, 5.
Preparation of E-alkenylamines 1a-e, and 2 via the reaction of N,Ndiisopropylpropargylamines with Cp2ZrCl2-Me3Al reagent.
(E)-2-d-N-isopropyloct-2-en-1-amine (1a)
To a 25-mL, argon-swept flask, equipped with a magnetic stirrer and rubber septa, was added Cp2ZrCl2 (585 mg, 2 mmol) suspended in CH2Cl2 (5 mL) and Me3Al (0.38 mL, 4 mmol) (caution: organoaluminums are pyrophoric and can ignite on contact with air, water or any oxidizer) at room temperature. To the solution was added N,Ndiisopropyloct-2-yn-1-amine (418 mg, 2 mmol) of at room temperature and stirred for 3 h at 40 o C. Then, the reaction mixture was diluted with with hexane (5 mL) and D2O (3 mL) was added dropwise while cooling the reactor flask in an ice bath. The precipitate was filtered on a filter paper. The aqueous layer was extracted with diethyl ether (3×5 mL). The combined organic layers were washed with brine (10 mL), dried over anhydrous CaCl2. Evaporation of solvent and purification of the residue by column chromatography (hexane/ethyl acetate, 5:1) gave a colourless oil; yield: 279 mg (82%); Rf = 0.8 (hexane/ethyl acetate, 5:1). 1 H NMR (400MHz, CDCl3): δ = 0.85 (t, J= 6.9 Hz, 3 Н, С(11)Н3), 1 
(E)-2-d-N-isopropylundec-2-en-1-amine (1b)
Using the procedure described above N,N-diisopropylundec-2-yn-1-amine (502 mg, 2 mmol) gave crude product that was purified by flash chromatography (silica gel, hexane/ethyl acetate, 5:1) to afford a colorless oil; yield: 294 mg, (69%); Rf = 0.5 (hexane/ethyl acetate, 5:1).
1 H NMR (400MHz, CDCl3): δ = 0.89 (t, J= 6.6 Hz, 3 Н, С(14)Н3), 1.07 (d, J= 6.3 Hz, 6 Н, С(5,6)Н3), 1.15-1.45 (m, 12 Н, С(8-13)Н2), 2.01 (q, J= 6.9 Hz, 2 Н, С(7)Н2), 2.77-2.90 (m, 1 Н, С(4)Н1), 3.18 (s, 2 Н, С(1)Н2), 5.50-5.65 (m, 1 Н, С(3)Н1).
13 C NMR (100MHz, CDCl3): δ = 14.07 (C(14)), 22.65 (C(13) 22.92 (2 C, С(5,6)), 29.18 and 29.28 and 29.45 and 31.87 (C(8) and C(9) and C(10) and C(11) and C(12)), 32.32 (С(7)), 48.02 (С(4)), 49.32 (C(1)), 128.10 (t, 1 JCD=23.5 Hz, C (2) 
(E)-N-isopropyloct-2-en-1-amine (1c)
Using the procedure described above N,N-diisopropyloct-2-yn-1-amine (418 mg, 2 mmol) and H2O (instead of D2O) gave crude product that was purified by flash chromatography (silica gel, hexane/ethyl acetate, 5:1) to afford a colorless oil; yield: 297 mg, (88%); Rf = 0.7 (hexane/ethyl acetate, 5:1).
1 H NMR (400MHz, CDCl3): δ = 0.89 (t, J= 6.6 Hz, 3 Н, С(11)Н3), To a 25-mL, argon-swept flask, equipped with a magnetic stirrer and rubber septa, was added Cp2ZrCl2 (1.17 g, 4 mmol) suspended in CH2Cl2 (7 mL) and Me3Al (0.76 mL, 8 mmol) at room temperature. To the solution was added N 1 ,N 1 ,N 10 ,N 10 -tetraisopropyldeca-2,8-diyne-1,10-diamine (666 mg, 2 mmol) of at room temperature and stirred for 3 h at 40 o C. Then, the reaction mixture was diluted with hexane (7 mL) and D2O (5 mL) was added dropwise while cooling the reactor flask in an ice bath. The precipitate was filtered on a filter paper. The aqueous layer was extracted with diethyl ether (3×5 mL). The combined organic layers were washed with brine (10 mL), dried over anhydrous CaCl2. Evaporation of solvent and purification of the residue by column chromatography (hexane/ethyl acetate, 5:1) gave a colourless oil; yield: 456 mg, (89%); Rf = 0.7 (hexane/ethyl acetate, 5:1). 1 
Crystal structure determination of N-isopropyloct-2-en-1-yl ammonium chloride (CCDC 1581663).
A suitable crystal of N-isopropyloct-2-en-1-yl ammonium chloride was selected and mounted on a Xcalibur, Eos diffractometer. The crystal was kept at 293(2) K during data collection. Using Olex2 [5] , the structure was solved with the ShelXS [3] 3 , 14664 reflections measured (3.144° ≤ 2Θ ≤ 58.88°), 3169 unique (Rint= 0.0489, Rsigma= 0.0343) which were used in all calculations. The final R1 was 0.0798 (I > 2σ(I)) and wR2 was 0.2817 (all data).
Crystal structure determination of N-isopropyl-3-phenylprop-2-en-1-yl ammonium chloride (CCDC 1581656).
A suitable crystal of N-isopropyl-3-phenylprop-2-en-1-yl ammonium chloride was selected and mounted on a Xcalibur, Eos diffractometer. The crystal was kept at 293(2) K during data collection. Using Olex2 [5] , the structure was solved with the ShelXS [3] 3 , 7500 reflections measured (3.51° ≤ 2Θ ≤ 58.484°), 2741 unique (Rint= 0.0274, Rsigma= 0.0357) which were used in all calculations. The final R1 was 0.0427 (I > 2σ(I)) and wR2 was 0.1415 (all data).
Preparation of E-alkenylamines 3a-f via Zr-catalyzed reaction of N,N-disubstituted propargylamines with Me3Al. N-(naphthalen-1-ylmethyl)oct-2-en-1-amine (3a) To a 25-mL, argon-swept flask, equipped with a magnetic stirrer and rubber septa, was added Cp2ZrCl2 (117 mg, 0.40 mmol) in CH2Cl2 (5 mL) and Me3Al (0.38 mL, 4 mmol) (caution: organoaluminums are pyrophoric and can ignite on contact with air, water or any oxidizer) at room temperature. To the solution was added N-isopropyl-N-(naphthalen-1-ylmethyl)non-2-yn-1-amine (642 mg, 2 mmol) of at room temperature and stirred for 3 h at 40 o C. Then, the reaction mixture was diluted with hexane (5 mL) and H2O (3 mL) was added dropwise while cooling the reactor flask in an ice bath. The precipitate was filtered on a filter paper. The aqueous layer was extracted with diethyl ether (3×5 mL). The combined organic layers were washed with brine (10 mL), dried over anhydrous CaCl2. Evaporation of solvent and purification of the residue by column chromatography (hexane/ethyl acetate, 5:1) gave a colourless oil; yield: 483 mg, 86%); Rf 
(E)-

(E)-N-(oct-2-en-1-yl)cyclohexanamine (3c)
Using the procedure described above N-isopropyl-N-(oct-2-yn-1-yl)cyclohexanamine
(498 mg, 2 mmol) gave crude product that was purified by flash chromatography (silica gel, hexane/ethyl acetate, 5:1) to afford a colorless oil; yield: 226 mg, (54%); Rf = 0.6 (hexane/ethyl acetate, 5:1). 1 65 (m, 1 Н, С(3)Н1) . 13 C NMR (100MHz, CDCl3): δ = 13.92 (C(11)), 22.20 C(10)), 25.08 (2C, С(6)), 26.15 (C(7)), 31.44 (С(9)), 32.05 (C(8)), 33.43 (2C, С (5) N,N-diisopropylnon-2-en-1-amine (5) To a 25-mL, argon-swept flask, equipped with a magnetic stirrer and rubber septa, was added Cp2ZrCl2 (585 mg, 2 mmol) suspended in CH2Cl2 (5 mL) and Me3Al (0.38 mL, 4 mmol) (caution: organoaluminums are pyrophoric and can ignite on contact with air, water or any oxidizer) at room temperature. To the solution was added N,Ndiisopropylnon-2-yn-1-amine (446 mg, 2 mmol) of at room temperature and stirred for 3 h at 40 o C. The reaction mixture was cooled to 0 o C. Et2O (6 mL) and LiAlH4 (0.48 g, 12 mmol) were added. After heating 3 h under reflux water (3 mL) was added at 0 o C. The mixture was stirred for 10 min after which the gray suspension was filtered over K2CO3. The filter cake was then washed thoroughly with dry ether (3×5 mL). Evaporation of solvent and purification of the residue by column chromatography (hexane/ethyl acetate, 5:1) gave a colourless oil; yield: 360 mg (80%). 
(E)-N-(non-2-en-1-yl)cyclohexanamine (3d)
Using the procedure described above N-isopropyl-N-(non-2-yn-1-yl)cyclohexanamine
